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Letters to the Editor 
Dear Editor 
Pulse oximetry in smokers 
The article by Mower et al. (1) recently published in 
this Journal, indicated that the results of pulse oximetry 
should be interpreted carefully, especially those relating to 
outpatients. 
The determination of oxyhaemoglobin by pulse oximetry 
(HbO,pul) can be modified in certain circumstances (24). 
One of these is the presence of high rates of carboxy- 
haemoglobin (HbCO), which is very common in smokers. 
Pulse oximeters cannot distinguish between haemoglobin 
combined with oxygen (HbO,) and that haemoglobin com- 
bined with carbon monoxide. Consequently, they tend to 
overestimate the real value of HbO,. This has been demon- 
strated in animal studies and in studies of carbon monoxide 
intoxication in humans (5-6) but, to our knowledge it has 
not been sufficiently tested in smokers. 
To analyse the effect of HbCO on the real value of HbO, 
determined by HbO,pul in non-hospitalized smokers, we 
studied 68 consecutive patients who were divided into two 
groups: smokers [n=30; (23M/7F); age: 50 (13) years; 
smoke 22 (12) cigarettes day ~ ‘1 and non-smokers [n=38; 
(24M/14F); age: 60 (16) years]. Patients considered likely to 
have CO intoxication by sources other than tobacco smoke 
were not included in this study. 
Arterial blood gases (pH, PaO,, PaCO,, HbO, and 
HbCO) were determined in all patients by means. of 
an ABLSOO analyzer and CO-oximeter (Radiometer, 
Copenhagen). Simultaneously, we determined HbO, by 
pulse oximetry (Engstriim Eos Pulse Oximeter, Sweden). 
The results are summarized in Table 1. 
The linear correlation between HbCO (V/O) and the differ- 
ence HbOpullHbO (‘Xl) was 0.91; P<O.OOOl. 
According to these data, the determination of oxyhaemo- 
globin saturation by pulse oximetry overestimates the real 
value of HbO in smokers to a greater or lesser extent, 
depending on the rate of HbCO. Therefore, we think that 
the use of pulse oximetry in those studies in which the ‘true’ 
value of HbO, is required is questionable. 
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Reply to the Editor 
We would like to thank Dr Gomez and his associates for 
emphasizing the limitations of pulse oximetry in evaluating 
patients with carboxyhaemoglobinaemia and other dys- 
haemoglobinaemias. Pulse oximetry is unreliable in estimat- 
ing arterial oxygen saturation in carbon monoxide exposed 
patients and should be used with caution in estimating 
oxygen saturation in smokers (1). Clinicians must be aware 
of these and other limitations when interpreting pulse 
oximetry measurements (2). 
Our study did not specifically track smokers and non- 
smokers, thus we are unable to determine the effect of 
carboxyhaemoglobin in our patient population (3). It is 
TABLE 1. 
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References 
n Tobacco HbCO (%) HbO,pul (o/o) HbO,(%) HbO,pul-HbO, (%) 
30 Yes 6.0 (4.7) 94 (2) 88 (6) 5.4 (4.2) 
38 No 1.3 (0.4) 94 (3) 93 (3) 1.2 (0.9) 
P <.OOl n.s. =0,02 <O.OOl 
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